Tubular absorption of filtered cystatin-C in the rat kidney.
As shown in previous studies, the two basic proteins aprotinin (Ap, 6.5 kDa) and cystatin (Cy, 13.3 kDa) can be used to estimate whole kidney glomerular filtration rate by measuring the renal cortical uptake relative to plasma concentration after i.v. injection. Local uptake of Ap can also be used to estimate local filtration rate, and the present experiments were undertaken to examine whether Cy would give a similar uptake pattern. Ap and Cy were labelled with 131I and 125I, respectively, and injected as an i.v. bolus. Frequent blood samples provided information on the filtered load. Five to 20 min after injection the kidney was clamped, frozen, and five tissue samples of 5-10 mg each were cut out from outer (OC), middle (MC) and inner cortex (IC) to be weighed and assessed for radioactivity. Five minute clearance ratios, Cy:Ap, were 1.36 +/- 0.04, 1.27 +/- 0.03 and 1.19 +/- 0.04 in OC, MC and IC, respectively. The higher Cy clearance was expected from a higher glomerular filtrate:plasma ratio of the less basic Cy (Donnan distribution). However, this does not explain the increase of Cy:Ap clearances going from IC to the OC. A surplus of extracellular uptake of Cy in superficial layers was excluded, leading to the following interpretation. In all cortical layers the proximal convoluted tubule, i.e. the protein uptake segment, is located more superficially than its parent glomerulus. A longer uptake segment for Cy than for Ap will therefore lead to a relative greater transfer of filtered Cy from IC to MC, and from MC to OC. Anatomical studies on single nephrons presented in another article lend strong support to this interpretation.